ABSTRACT
Experimental setup.

5
All of the electrokinetic experiments were performed in a lab-scale EKR setup comprising 6 an electrochemical reactor, a power supply and an electric multimetre ( Figure 1A ). The cathodes. The electrodes were separated by 11 cm and positioned directly in the soil.
12
Low-salinity water (pH = 7.79 and 0.37 mS cm -1 ) was used as the flushing fluid, catholyte 13 and anolyte. A constant electric potential gradient (0.5, 1, 1.5 and 2 V cm -1 ) was applied 
where l w is the mass flux of water (kg m -2 s -1 ), ∇ is the divergence operator, and m w is the 1 mass of water per unit of total volume (kg m -3 ), which is defined as The experimental system modelled is shown in Figure 1 . This configuration was selected 3 to be able to model the experiments using the one-dimensional conceptual model defined 4 in Figure 2 . In this manner, the water balance in the electrolyte compartments was 5 formulated using the following expression:
where the subscript * is equal to a for the anolyte and c for the catholyte. The sign of the with Lagrange multipliers. We defined the differential and algebraic equations to be 4 solved, the initial conditions to be considered and the boundary conditions to be imposed.
5
At all times, the "Multiphysics" capability was used without using the preprogrammed 6 modules offered by the software. The retention curve of kaolinite was also determined using a model WP4 psychrometer 14 from Decagon (Washington, USA) based on the chilled-mirror dew-point technique [57] .
Hydraulic boundary conditions
P L =P atm E = 0 V P L =P Lo E = 0 V No flux Free flux E = E anode P L =P atm
15
The experimental data regarding the degree of saturation versus suction (Figure 4) were 16 fit using the model proposed by Van Genuchten [58] using the following expression:
where s is the matric suction, which is defined as the difference between gas pressure and First, the capacity of the model to reproduce the tests performed was checked (Table 2) .
6
Very satisfactory fits were obtained (see Figure 6 ), especially at the initial times. The 7 model enabled reproducing the decrease and subsequent rise observed in the volume of 8 catholyte which, as will be observed below, is explained by the influence of the degree of 9 soil saturation on water transport phenomena involved in EKSF processes. w / % The quality of the fit, i.e., the validity of the model, invited us to use the model to obtain 7 more information about the phenomena related to water transport in partially saturated 8 clayey soils under the action of an electric field. As an example, the test E-07 was 9 selected, with a wo of 15%, e of 0.78 and an Ex of 1.5 V cm -1 , since the same phenomena, 10 but with different magnitudes, occur with other initial and boundary conditions. 
Sensitivity analysis
15
The analysis of the experimental tests indicated that both the initial soil conditions, given of water from the catholyte to the soil was favoured in soils with a higher pore index and 10 a lower degree of saturation.
11
On the other hand, analysing the results concerning to in qualitative terms, additional 12 tendencies were observed independently of the level of compaction of the simulated soil.
13
It indicated a decreasing evolution of to as both the value of the initial degree of saturation Equations (6) and (7), and on the other, the definition of electroosmotic flux, which is 5 proportional to the electric potential gradient applied. In quantitative terms, noticeable 6 differences were observed depending on the level of compaction of the soil. In soils with 
CONCLUSIONS 4
In the present work, it was shown that to correctly reproduce water transport processes in 5 partially saturated low permeability soils subjected to an EKSF process, it is necessary to 6 use numerical models that take into account the influence of the volumetric water content, 7 and therefore the degree of saturation, in the water fluxes generated by hydraulic and/or 8 electric gradients. In addition, it was verified that in an EKSF process applied to a partially 
